Lymphoscintigraphic monitoring of the lower limb lymphatic system response to bone fracture and healing.
Closed bone fractures, and torn muscles and tendons are "internal wounds". What kind of reaction do they evoke in the local and systemic immune system? Cellular debris of damaged tissue and extravasated blood cells are removed by scavenger cells. They are transported via lymphatics to the lymph nodes. There elimination of self antigens takes place. Clinically, no enlargement of lymph nodes is observed after closed fractures and soft tissue damage. The question arises whether there is really no enlargement of regional lymph nodes, in other words, no reaction to damaged cell antigens. This question was studied by using lymphoscintigraphy to visualize lymphatics and lymph nodes draining the site of closed bone fracture. The lymphoscintigraphic pictures of two groups of patients, those with a rapid noncomplicated healing of leg fractures, and those with protracted healing and undergoing surgical reconstructions, were evaluated. The surface area of lymphatic pathways and inguinal lymph nodes on the injured and contralateral normal limb were measured. Enlarged superficial lymphatics and inguinal lymph nodes were found in limbs with healed bone fractures, and decreased inguinal lymph nodes and visualization of deep lymphatics and popliteal nodes in the majority of patients with nonhealing fractures. There was a lack of correlation between age of patients, duration of healing, and surgical interventions and the lymphoscintigraphic changes. These findings suggest that the fracture gap tissue is a dominant source of signals to the lymph nodes, releasing cellular and humoral regulatory factors. Taken together, there is a strong immune reaction of lymph node to the fracture, although it cannot be recognized clinically.